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INTRODUCTION
Increasing evidence implicates parental age at birth in the etiology of neuropsychiatric disorders. Early studies described older parental age among psychiatric inpatients, 1 particularly schizophrenia. 2 These findings have been extended to other neurodevelopmental disorders (NDDs), 3 including autism spectrum disorder (ASD). 4 Advanced paternal age has also been implicated in the etiology of bipolar disorder, 5 suicide attempts, substance use problems, low educational attainment, 6 cognitive deficits, 7 and attention-deficit/ hyperactivity disorder (ADHD). 8 Few studies of advanced paternal age considered the potential joint influence of advanced maternal age on offspring psychopathology, which has also been associated with NDDs, specifically ASD, 9 schizophrenia, 10 and bipolar disorder. 11 For example, Croen et al. reported that both paternal and maternal ages were associated with offspring ASD. 12 Younger parental age has also been associated with increased rates of schizophrenia and other disorders. A meta-analysis by Miller et al. 13 showed that younger paternal age is associated with schizophrenia risk, but only among male offspring. Younger maternal age at birth is associated with behavioral disorders, including ADHD 14 and substance use. 15 For example, Chang et al. 16 reported a 78% increased risk of ADHD in children of mothers under age twenty.
In addition to differences in risk of psychopathology among both younger and older parents, several studies have found nonlinear associations between maternal or paternal age and psychopathology. Typically these are U-shaped associations that indicate increased risk imparted by both younger and older parents as illustrated by studies of paternal age in bipolar disorder, 17 schizophrenia, 15 and major depressive disorder. 18 Furthermore, in one study, 19 both older paternal age and younger maternal age predicted greater positive psychotic symptoms, but not negative or disorganized features of schizophrenia. These nonlinear relationships may reflect different explanations for the impact of maternal versus paternal age, and younger versus older parental age on specific domains of psychopathology in offspring.
There are different proposed biological mechanisms underlying the advanced maternal and paternal age effects. Notably, de novo mutations have been proposed as the causal agent in the association between advanced paternal age and schizophrenia due to the increased rate of de novo mutations with increasing paternal age. 20, 21 However, it has been reported that agerelated mutations may explain only 10-20% of the increased risk of mental illness in children born to older fathers, and that genetic risk factors shared by older fathers and their offspring are a credible alternative explanation for the advanced paternal age effect. 22 The potential genetic mechanisms underlying advanced maternal age effects have not been elucidated and are likely a complex combination of genetic and environmental factors, but recent evidence suggests that de novo mutations are also associated with advancing maternal age. 23 Alternatively, rather than genetic origins, the association between child psychopathology and younger parental ages is assumed to result from psychosocial factors, including poorer health behaviors during pregnancy and after birth, the potential suboptimal child-rearing environment secondary to the economic and educational disadvantage that parents suffer as a result of early parenthood (especially mothers 24 ). In addition, mothers who give birth in their teens are 2.5 times more likely to have a behavioral disorder themselves, 25 which could suggest genetic susceptibility that could be transmitted to their children, or be the result of having children at a young age.
There are several methodological challenges in studying the association between parental ages at birth and offspring psychopathology. First, the strong correlation between maternal and paternal ages leads to co-linearity in regression models that include age as a continuous variable. In order to address this problem, parental age has often been analyzed categorically, but different age binning strategies and different reference age groups in statistical analyses make it difficult to aggregate findings. Second, identifying the specificity of links between parental age and different classes of psychopathology requires large and comprehensively evaluated samples. Third, identifying potential explanations for associations between parental age and offspring psychopathology requires information on the full range of psychopathology that is often unavailable in large data sets derived from most registry or clinical samples, and also tends to reflect the most severe cases.
Aims
The overall goal of this investigation is to examine the joint and independent associations between maternal and paternal age with offspring psychopathology in a community-based sample of youths from the greater Philadelphia area with emergent psychiatric symptoms and syndromes. The specific aims are to: 1) investigate the association and direction of the individual and joint influence of maternal and paternal age on offspring psychopathology, and if an association is found to evaluate whether risk of particular disorders in offspring increases or decreases with parental age; and 2) examine the specificity of parental age at birth of offspring with respect to anxiety, behavior, mood, pervasive developmental disorder (PDD)/ASD, and psychotic symptoms in youth. Clarifying these associations may provide insight into the biological or psychosocial mechanisms that lead to child or adolescent psychopathology, and may provide inroads into prevention.
METHOD Participants
The Philadelphia Neurodevelopmental Cohort (PNC) procedures have been described elsewhere. 26 Briefly, the sample included youths (age 8-21 years) recruited through a National Institute of Mental Health (NIMH)-funded Grand Opportunity study characterizing clinical and neurobehavioral features in a genotyped, prospectively accrued community cohort. All participants were previously consented for genomic studies when they presented for pediatric services within the Children's Hospital of Philadelphia (CHOP) healthcare network. Participants provided a blood sample for genetic studies and authorized access to electronic medical records. The institutional review boards at the University of Pennsylvania and CHOP approved the protocol.
Demographic Assessment
Race was self-identified as European American and other races, including African American and other non-European American. 26 Characterization of the social environment is described in detail in Moore et al. 27 Briefly, we linked participant address information to 2010 census and crime data, and then completed exploratory factor analysis to derive social and criminal dimensions of participants' environments. These were used to calculate environment-level scores, and were merged with individual-level variables. The socioeconomic status (SES)-related variables included percent in poverty, percent married, median family income, and percent with at least a high school education. Here we use these factor scores as a proxy for SES.
Parental Age Assessment
Maternal and paternal ages were calculated from the parental and child's dates of birth. Extremely low parental age values were eliminated (<12 years). Where only the year of birth of the parent was recorded, July 1 was selected for the date of birth so that the maximum error would be 6 months. Maternal and paternal ages were evaluated both continuously and categorically. Maternal age was divided into six 5-year groups (<20, 20-24, 25-29, 30-34, 35-39, ≥40), and paternal age was divided into seven 5-year groups (<20, 20-24, 25-29, 30-34, 35-39, 40-44, ≥45) (as in 15 ).
Clinical Assessments
Lifetime psychopathology was assessed with a comprehensive computerized adaptation of the NIMH Genetic Epidemiology Research Branch Kiddie-Schedule for Affective Disorders and Schizophrenia Family Study Interview 28 for structured evaluation of psychopathology domains (GOASSESS) that was constructed specifically for the PNC. 26 Adult (≥18 years) and middle (11-17 years) probands reported on themselves. Collateral informants (most often the mother) reported on probands aged 8-17 years. Disorders were rated dimensionally (0=did not endorse screening question(s); 1=endorsed one or more screening questions; 2=subthreshold: generally falling short of minimal DSM-IV criteria for disorder or set of disorders; 3=threshold: meeting assessed symptom criteria for DSM-IV criteria for disorder or set of disorders, but with minimal or no associated distress/impairment; 4=significant: meeting assessed symptom criteria for DSM-IV as well as endorsing distress or impairment rating ≥5 on a 0-10 scale, typically meeting DSM-IV disorder criteria), and dichotomized at 4 versus all others for analysis. Disorder classes evaluated by GOASSESS included: anxiety (ANX: generalized anxiety disorder, separation anxiety, specific phobia, social phobia, panic disorder, agoraphobia); behavioral disorders (BEH: ADHD, conduct disorder); mood disorders (MOOD: depression, mania); and psychosis (PSY: psychotic symptoms including hallucinations, delusions). PDD/ASD was assessed in the medical history section (administered to collateral informants of youth age 8-17, and probands age 18-21) by the probe: "Does/did your child have this problem… autism or pervasive developmental disorder?" with a forced-choice yes or no answer. Medical charts, when available, were reviewed for those participants in order to validate collateral/self-reported diagnoses.
Statistical Analyses
Statistical analyses were completed in SAS version 9.3 29 and R version 3.2.3. 30 Because there are related individuals in the PNC sample, one child was randomly selected per family via SAS proc SURVEYSELECT, with the family identifier as the strata, yielding an analytic sample size of 8,725 participants. Both crude and adjusted logistic regression models in R with parental age predicting offspring psychopathology were then completed. Four models were run: 1) crude analyses; 2) adjustment for sociodemographic variables (age, sex, race, SES); 3) adjustment for all other psychiatric syndromes endorsed by the participant (as a test of disorder specificity); and 4) adjustment for both sociodemographic variables and comorbid disorders. First, mean parental age was examined in order to establish if there was an overall parental age effect; then mothers and fathers were examined separately to investigate if there was specificity of the association. Odds ratios (OR) less than 1 indicate an association with younger age, while ORs greater than 1 indicate an association with older age. Models adjusted for the opposite parent's 5-year age category (with the 25-29-year-old group as the reference group) are presented in Supplement 1, available online.
Due to substantial missing data for paternal age, multiple imputation analysis using fully conditional specification was completed in R (package mice: Multiple Imputation by Chained Equations). 31 Five imputations were run, with sex, age, binary race, SES, maternal age (years), maternal age category, paternal age (years), paternal age category, mood, anxiety, behavior, psychosis, and PDD/ASD variables all included in the imputation model. The resultant datasets were analyzed as described above, and their results pooled to create the final parameter estimates and statistical significance. Pooled imputation results are presented below. The imputation plots, original data results, and differences between the participants who were and were not missing parental age information are included in Supplement 1, available online.
RESULTS

Sample Description
Of the 50,540 participants genotyped, 36% met initial inclusion criteria. Among ineligible youths, approximately 31% had serious medical conditions precluding participation in the study (severe developmental delay, significant hearing loss, limited mobility), 44% were outside the study age range or deceased, and 36% declined to be re-contacted for future studies. 26 The remaining sample of 18,344 ambulatory youths in stable health, proficient in English, physically and cognitively capable of participating in an interview and performing computerized neurocognitive testing, were stratified for age, sex, and ethnicity, and randomly selected for additional screening. Youths with disorders that impaired motility or cognition (e.g. significant paresis or palsy, intellectual disability) were excluded. Participants were not recruited from psychiatric clinics; therefore, the sample is not enriched for mental health help-seeking individuals. A total of 9,498 participants enrolled in the study, and provided informed consent/assent after receiving a complete description of the study. The sample is 51.7% female, and 55.7% of participants self-identified as European American, and 32.9% as other races, including African American and other non-European American (11.4%: Asian, Native American, Hawaiian Pacific Islander, Multi-Racial). The mean age of the entire sample is 14.2 years. Further recruitment details and a flow chart of sample inclusion and exclusion are provided in Calkins et al., 26 and more information is included in Supplement 1, available online.
As shown in Table 1 , after limiting to one child per family and imputing missing parental age information, the final subsample of the PNC (n=8,725) was 51.83% female and 56.72% European American, with a mean age of 14.21 years (SD=3.67). Rates of psychiatric symptomatology varied substantially: 46.34% of the sample reported significant anxiety symptoms; 27.29% of the sample had significant anxiety symptoms when specific phobias are excluded; 21.07% significant behavior symptoms; 12.42% significant mood symptoms; 3.05% PDD/ASD; 3.89% significant positive symptoms of psychosis, and substantial comorbidity was evident (see Supplement 1, available online, for more detail). These rates differed slightly by age, race, and sex. Of those participants with PDD/ASD with available medical records, two thirds had verified or probable PDD/ASD diagnoses.
Parental Age
7,473 participants had maternal age data (85.65%, mean=29.06 years, SD=6.12) and 6,206 had paternal age data (71.13%, mean=32.08 years, SD=6.49). The distribution of maternal by paternal age is shown in Figure 1 ; parental ages were highly correlated (r=0.76). Histograms of maternal and paternal age are shown in Supplement 1, available online. Participants who are missing data are likely to be older and not European American. There were no sex differences between those with and without missing data (see Supplement 1, available online). Results for the pooled imputation logistic regression models of mean parental age predicting psychiatric syndromes are shown in Table 2 . In the unadjusted models, younger parental ages at offspring birth were generally associated with increased rates of offspring psychopathology, with the exception of PDD/ASD, which was associated with older parental age. After adjustment for sociodemographic factors, the majority of these associations remained, except for mood disorders and PDD/ASD (anxiety: OR=0.991, p=. 049; behavior: OR=0.976, p≤.001; mood: OR=0.990, p=.157; PDD/ASD: 1.018, p=.189; psychosis: OR=0.962, p=.004). After adjustment for comorbid disorders in offspring, there was also an association between older parental age and PDD/ASD (OR=1.065, p≤.001). Combining adjustment to include sociodemographic factors and comorbid psychopathology resulted in a loss of association between parental age and anxiety, but all other associations remained. Thus, after adjusting for sociodemographic correlates and comorbidity, for each year increase in mean parental age, the log odds of having a child with PDD/ASD increases by 3.4%, and the log odds of having a child with a behavior disorder or psychosis decreases by 2.3% and 3.5%, respectively.
Maternal Age
The mean and 95% CI of psychiatric syndromes by maternal age are shown in Figure 2 . The results for the pooled imputation logistic regression models of maternal age predicting psychiatric syndromes are shown in Table 2 . As in the parental age analyses, in the unadjusted models, younger maternal ages at offspring birth were generally associated with increased rates of offspring psychopathology, with the exception of PDD/ASD, which was associated with older maternal age. The results were broadly consistent in the adjusted models with the parental age results, with the exception that when controlling for sociodemographic factors, there was a significant effect of younger maternal age on mood disorders (OR=0.982; p=.008), but not on anxiety (OR=0.992; p=.060). The effects of younger maternal age persisted for all disorders except mood when adjusting for comorbidity, with an additional association between advanced maternal age and PDD/ASD (OR=1.056; p≤.001). Adjusting for both sociodemographics and comorbidity yielded results that mimicked those shown when adjusting for sociodemographics alone, with the exception of the loss of the mood association.
Paternal Age
The mean and 95% CI of psychiatric syndromes by paternal age are shown in Figure 2 . The results for the pooled imputation logistic regression models of paternal age predicting psychiatric syndromes are shown in Table 2 . In the crude models anxiety (OR=0.988; p=. 001), behavior (OR=0.981; p≤.001), and psychosis (OR=0.958; p=.001) were associated with younger paternal age, while PDD/ASD was associated with older paternal age (OR=1.035; p≤.001); there was no association between paternal age and mood disorders (OR=0.995; p=.446). Adjusting for sociodemographics reduced the significance of the majority of these associations; only the associations between younger paternal age and behavior (OR=0.988, p=.025) and psychosis (OR=0.976, p=.043) persisted. Adjustment for comorbidity alone yielded quite different results: younger paternal age was associated with anxiety, behavior, and psychosis, and older paternal age was associated with PDD/ASD. Combining adjustment for sociodemographics and comorbidity showed similar results to that of controlling for sociodemographics alone, but with the addition of the association between advanced paternal age and PDD/ASD (OR=1.028; p=.015). Notably, these results do not change when fathers older than 60 years were removed from the analyses (data not shown).
Effects of Covariates
The effects of sociodemographic correlates in this sample were consistent with those of nationally representative community surveys. 32, 33 These effects were generally consistent across all of the models described above. In the fully adjusted model of mean parental age, we found the typical sex effects in psychopathology, with males having higher odds of behavior problems and PDD/ASD than females; younger youth had greater odds of anxiety with phobias, behavior disorders, and PDD/ASD, and older youth had higher odds of anxiety disorders without phobias, mood disorders, and psychosis. White youth had greater odds of mood disorders and PDD/ASD, whereas non-white youth had greater odds of anxiety, behavior disorders, and psychosis. Finally, those at greater social disadvantage had higher odds of anxiety, behavior disorders, and psychosis, whereas youth with PDD/ASD tended to have less social disadvantage.
Imputation Versus Original Data Results
Overall, the results of the pooled imputation analyses mimic those of the original data (Supplement 1, available online). In general, the imputed estimates were more significant than the original data, probably due to the increased sample size of the imputed data set. Differences were most notable in PDD/ASD, the rarest condition in the sample.
DISCUSSION
We found that there were associations between both younger and older parental age and different maternal and paternal influences on psychopathology in youth. Specifically, in the fully adjusted models, younger maternal and paternal ages were associated with behavior disorders and psychosis, whereas older paternal age was associated with PDD/ASD. To our knowledge, this is the largest study in the US to examine parental age and multiple domains of offspring psychopathology simultaneously in a pediatric sample not selected for specific disorders with direct clinical assessments. These data extend previous parental age research of adult registry and clinical samples to a community-based sample of children and adolescents. These findings on the complex influence of parental age at offspring birth with specific offspring disorders, already evident in early stages of development, may provide insight into their etiology.
The associations between younger parental ages at offspring birth and behavior disorders corroborate previous research, 15, 16 while the finding of younger parental age association with psychotic symptoms has been reported less frequently. This latter finding was contrary to our expectation that older parental age at birth, particularly paternal age, would be associated with a greater risk of psychotic symptoms in youth. This expectation was based on robust literature documenting associations between older parental age and psychosis, though younger parental age has also been associated with schizophrenia among male offspring. 13 Our intentionally broad psychosis spectrum category includes subthreshold symptoms (i.e., odd or unusual thoughts, auditory perceptions, reality confusion, audible thoughts, grandiosity, mind tricks, superstitions, persecutory or suspicious thoughts, predicting the future, mind reading, thought control), 34 that are not equivalent to a diagnosis of psychosis or schizophrenia, the outcome of interest in most prior work. That we did find an association between NDDs with advanced paternal age may reflect a broader influence of parental age on neurodevelopment.
The specific association of younger maternal age with behavior and mood disorders confirms previous studies regarding younger maternal age with ADHD and conduct disorders. 35 The association between younger maternal age and mood disorders has not been widely reported, though McGrath et al. 15 found a small effect of younger maternal age on offspring mood disorders in a registry study, where only the most severe cases would have been included. The finding that the maternal age effect persisted after adjustment for our index of social disadvantage suggests that other factors may influence the increased risk of these conditions among offspring. Neurodevelopmental processes in cognition and behavior may be mediated by correlates of young parenthood that may influence both the child's biologic (prenatal environment, nutrition, etc.) and environmental (environmental enrichment, parenting structure, etc.) circumstances. The dissipation of the association after controlling for comorbidity indicates the lack of specificity of the association between maternal age and mood disorder symptoms. Other studies 25 have reported an increased risk of behavior disorders, anxiety, and posttraumatic stress disorder in low-income mothers who gave birth in their teens, and it is worth considering how this could impact their offspring.
The association between advanced paternal age and PDD/ASD has been shown previously, 4 but we did not confirm the association between advanced maternal age and PDD/ASD. 9 The specific link between advanced paternal age and PDD/ASD suggests that the parental age effect may apply to NDDs in general rather than solely schizophrenia as indicated by the classic studies of this issue. Furthermore, it has been proposed that the advanced paternal age effect in schizophrenia is limited to those people with a maternal history of psychosis, which we were not able to test in this sample. 36 The PDD/ASD association observed in our study may therefore reflect the spectrum of ASD, other NDDs, and the subsequent development of schizophrenia under the hypothesis that there are similar genetic and environmental (i.e. migration, etc.) risks underlying NDDs. 37, 38 This is a plausible explanation because the youth in our study did not have severe ASD, which was a study exclusion, so these disorders in the PNC represent high functioning individuals with ASD.
There are different proposed biological mechanisms underlying the advanced maternal and paternal age effects. Malaspina et al. 20 proposed that de novo mutations may be the causal agent in the association between advanced paternal age and schizophrenia due to the increased rate of de novo mutations with increasing paternal age. 21 This is biologically plausible given that de novo mutations have also been associated with schizophrenia. 39 Recent work from Gratten et al, 22 however, showed that age-related mutations may explain only 10-20% of the increased risk of mental illness in children born to older fathers. They posit that genetic risk factors shared by older fathers and their offspring are a credible alternative explanation for the advanced paternal age effect. That is, psychiatric or personality characteristics that led to older age at fatherhood may be transmitted to their offspring, e.g. fathers of children with ASD exhibiting a broader autism phenotype, 40 or schizoid or schizotypal features in the fathers of persons with schizophrenia. 41 Potential genetic mechanisms underlying advanced maternal age effects have not been elucidated and are likely a complex combination of genetic and environmental factors. Nondisjunction errors (i.e. autosomal trisomies), such as the well-documented maternal age association with Down syndrome, 42 have not been independently associated with psychosis or schizophrenia; however, detection of schizophrenia or other NDDs may not be evident among people with major trisomies. Recent evidence also shows that de novo mutations presumed to explain the paternal age effect are also associated with advancing maternal age. 23 Rather than genetic origins, the association between child psychopathology and younger parental ages is assumed to result from psychosocial factors, including poorer health behaviors during pregnancy and after birth, the potential suboptimal child-rearing environment secondary to the economic and educational disadvantage that parents suffer as a result of early parenthood (especially mothers 24 ). One cannot rule out that the traits that led individuals to younger parenthood (e.g. impulse control problems, risk-taking behaviors) were then transmitted to their offspring. Though speculative, and assuming directional causality that cannot be established from this study, this work serves to reinforce current health practice encouraging that delaying pregnancy past adolescence may have major benefits to offspring. Teen pregnancy has generally been on the decline in the US, so the continuation of current strategies seems worthwhile. 43 With respect to reducing older parentage, some have suggested sperm banking to prevent the increased rate of paternal de novo mutation, 44 but long-term studies on sperm quality after storage have not been completed, so this may be a premature suggestion. 45 Furthermore, the slightly increased rates of NDDs after the use of assisted reproduction should be considered, 46 noting that studies have presented both positive and negative associations. 47, 48 NDDs may also result from the risks associated with multiparous birth, rather than of assisted reproduction itself. Furthermore, older parental age effects could be attributable to comorbid medical disorders, e.g. cardiovascular disease, that are more likely in older fathers.
This study has several limitations. The findings may not persist into adulthood, as this young age cohort has not passed through the full risk period for most disorders. It is also possible that there is an impact of informant bias on our diagnoses; even though we did conduct diagnostic screening for major classes of psychopathology, we did not conduct comprehensive diagnostic interviews, particularly for ASD because of a lack of feasibility; however, we were able to validate a substantial proportion of the self-reported diagnoses of PDD/ASD by medical chart review. Previous studies have demonstrated the reliability of parental reports with clinical diagnoses of ASD. 49 Moreover, the study inclusion criteria limited our participants with PDD/ASD to the higher-functioning subset, so it is likely that our findings would be strengthened had we completed a more rigorous ASD assessment. Since we do not have systematic information about pre-/perinatal complications, gestational age, and early development, we were unable to examine hypotheses related to this, which may modify the associations presented here. In addition, information about parental characteristics was somewhat limited, but our adjustment for social disadvantage (e.g., poverty, crowding, crime) in the models, even though not an individual-level variable, can inform potential social environmental factors on these conditions in youth. 27 Strengths of this study include the large community-based sample recruited from pediatrics rather than clinical psychiatric settings, and the broad range of psychiatric symptomatology assessed that enhances the generalizability of the findings. Although this was not a representative sample of the general population, the prevalence and demographic correlates of the diagnoses are comparable to that of nationally representative samples of youth. 33, 50 Most research on the parental age effect that has been conducted in older, clinical samples and previous research 18 has found different results in clinical and population-based samples. The young age of the participants is an additional strength. Though the majority of study participants have not yet passed through the period of greatest risk for onset of psychiatric disorders, we still found strong associations between parental age and psychosis spectrum symptoms, behavioral disorders, and NDDs. Examining whether parental age influences in disorders across the full age spectrum in youth, including mood and psychotic disorders that emerge in late adolescence and early adulthood, and anxiety disorders that begin earlier 51 may facilitate inquiry into potential explanations for these associations. Studies of youth may also inform developmental etiology, as postulated by Jones, 52 who suggested that the transformation of the adolescent brain and the balance of connectivity between brain areas might actually indicate that normal development leads to the risk of psychopathology, rather than specifically atypical development. These early manifestations may provide insight into the mechanisms underlying parental age and psychopathology. Finally, by analyzing parental ages as continuous variables, we did not impose arbitrary cut-points for younger or advanced ages.
Future studies in community-based samples are necessary to replicate these findings. Further investigation into the domains underlying the broad categories of psychopathology investigated in this study may enhance our understanding of early manifestations and mechanisms for these findings. Additionally, examining potential correlates that were not included here, including parental disorder, education, or marital status may provide valuable information into the nature of the associations that we have found. Examination of birth order, 53 interval, 54 or difference in parental ages 55 may also be informative to elucidate mechanisms underlying the parental age effect. Finally, assessment of genetic markers that may underlie the parental age phenomena, specifically de novo mutations, may be a beneficial line of inquiry.
This work confirms previous research on the associations between parental age and psychopathology in offspring, and extends this work to a large, pediatric sample assessed for the full range of psychiatric syndromes. We found specific associations between younger parental age and behavior disorders, and psychosis, and advanced paternal age on PDD/ASD in offspring. The persistence of the influence of parental age after control for demographic factors and an index of social environment suggests that additional explanations for these findings should be examined in future studies. The small effect sizes also indicate that parental age is only one of a complex network of vulnerability factors for psychiatric disorders. 56 Maternal age by paternal age -identity line (black dashed) and regression line (black) are shown. Psychiatric syndromes by parental age (years) -mean and 95% CI are shown. Note: ASD = autism spectrum disorder; PDD = pervasive developmental disorder. 
